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ABSTRACT 

This guide, designed for teacher use, focuses on the 
evaluation of environmental education experiences. The guide, which 
is based on a doctoral studv, is structured around three basic 
evaluation questions: (1) What kinds of environmental education 
learning experiences can you evaluate?; (2) What outcomes of 
environmental education learning experiences can you look for?; and 
(3) How can you determine the extent to which the outcomes have been 
achieved? This guide is divided into three sections which deal with 
the evaluation questions. The first section considers the goals of 
environmental education. The three phases of the environmental 
education process (discovery and inquiry; evaluation and problem 
identification; and problem solving) are considered. The relationship 
between what a person knows and feels in relation to his value 
system, and how environmental education can affect and change this 
relationship is discussed to answer question 2, Section three deals 
with the third question; behavioral objectives as toc^s for 
evaluating skills in discovery and inquiry, evaluation and problem 
identification, and problem solving are examined. Sample test items 
are included. The appendices include evaluation considerations, a 
unit outline example, and the results of an evaluation, (TK) 
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Introduction 



This guide is intended for the tt^acher, the curriculum 
de\/elop©r, the administrator and othors luho wish to 
examina, critically, the results of aducational expari- 
eficos. It is based upon & doctora.l study designed to 
develop and test a model for evaluating student outcomes 
in enuironmt'ntal education.* 

To increase the usefulness of the guide, it is structured 
around threo basic oualuatiun questions: 



1. Icjhat kinds of environn.antai. education 
learning experiencys can you evaluate? 



2« What outcomes of environmental education 
learning experiences can you look for? 



3, Hoiu can you determine the extent to 

which the outcomes have been achieved? 



The answers to these three questions should provide help- 
ful suggestions to those concerned with meaningful 
evaluation. 



* Dean Birchard Bennett, "The Development of a Modal to 
Evaluate the Attitudinal and Behavioral Goals of K-12 
Environmental Education," Unpublished Doctoral Disserta 
tion. The University of Michigan, 1972. 



C. What kinds of environmantai education loam 
ing ^experiences can you evaluate? 

VJithin roaant ywars thure h£io bewn an ir.creafsud rticcigni- 
tion or' the naed for onv/iranmental planning and d£3i:ision- 
r»aking raaprjfjfiibi li by an the part of all citizens. This, 
coupled mith the cu^Tsnt Qmphasits on the roappraisal oF 
American (oducati'jn and on curriculum reform, has c^iv/en 
impRtus to the oatabliohment of education programs uihich 
roiate, to man and his enyironinQnt . 



The Goals cf t-nvlronmontal [education 

It is clear today that environmental oducation, as it is 
cailsd, is diroctBd towards the development of Attitudes 
and behavioral skills in tha aroa of environmental 
decisinn-makinQ and problem solving. Accordingly, the 
Maine Environmental Education Project definos environ- 
mental education 3 proces!?! aimed at producing a 
citizenry that is k numlednb-ahle concerning the total 
environment and the role of fnan, able to participate in 
activities for maintaining and improving the quality of 
the environment uihile meeting human needs, and motivated 
to do so. 



Derived from this goal and definition a^'e the following 
subgoals: 

1. (Affective Subgoal) 

To help individuals acquire strong feelings funda- 
mental to developing a concern for the environment 
and a motivation to participate in activities for 
maintaining and improving the quality of the total 
environment. 

2. (Cognitive Subgoal) 

To help individuals acquire basic understanding of 
tfie total natural and man-made environment, their 
relationship vuith this environment, and common 
environmental problems. 

3. (Behavioral-Skill Subgoal) 

'^'o help individuals develop ths r.ecessary thinkino 
and behavioral skills for the prevention of envir-. 
onmental degradation, the correction of environmer tal 



abuses, and the alteration and use of natural re- 
sources to enhancQ the function and quality of the 
enuironmant to moat ecalogical including human needs. 



Environmental Education Ae A Process 



Environmental education is viewed as a pro cssa in which 
the stuflBnt participates in threes levels of learning 
experioncGs: 

1) discovery and inquiry, 

2) evaluation and problem identification, and 

3) problem solving. 

Problem id'jntif ication and problem solving as used here 
involve not only the recognition, prevention, and 
resolution of environmental problems but the tictivities 
in uihich students alter and create components in their 
environment to enhance its function and quality. 
Students may either act directly on the environment or 
communicate a concern to oths*i.'S to encourage their 
participation. 



The environmental education learning process emphasizes 
first-hand experiences focusing on tho total environment 
of the community and immediate surroundings of the student, 
for example, t'le school site or neighborhood. The three 
phases of the process also include classroom experiences. 

This approach to environmental education provides an 
interdisr.iplinary means of devaloping values, attitudes, 
conceptual understandings, critical thinking and 
behavioral skills. 



The process may be carried out by student?, prirticipating 
in studies relating to the components of the total natural 
and man-made environment and related social, political^ 
and economic aspects. Figure One suggests hou; the envir- 
onmental education process may relate to the study of a 
natural component of the environment. Figure Tu/o is an 
outline for the study of lualku/ays and pathways as 
examples of a man-mado ■ environmental component. It 
should b© stressed that it is not particularly important 
ujhich of the many environmental components is studied 
nor that all the components be studied. Rather, it is 
the process and associated cognitive, affective and skill 
outcomes u/hich should be emphasized and luhich luill carry 
over luith the student. 
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II. What outcomes of environmental education 
learning experiences can you look for ? 

SKILL OUTCOMES 

The outcomes of environmental education may ha stated as 
bchdvioral objectives which reiMect the thcey phases of 
the learning process described in Section X. 

1. DISCOVERY AND INqUIRV 

The student be ablB to and u/ill continually 

seek to discnvBr and investigate the components and 
characteristicr. of his total environment and the 
relationship of man uiith this environment. 

This includes the folloujing skills: 

a* Recoonizinq the structure, components and 
processes in natural and human ecosystems. 

b. Investigating the components and processes. 

2. EVALUATION AND PROBLEM IDCNTIFICATIOIM 

The student will be able to and uiill continually 
develop and apply criteria to evaluate the data 
related to his total environment and associated 
human processes and to identify opportunities for 
maintaining and improving his environment. 

This includes the follouiing skills: 

■ -a. Developing criteria and evaluating hou; uiell - 
.ecological — human needs are being or are 
likely to be satisfied by environmental 
components and processes, 

b. Identifying opportunities for environmental 
maintenance and improvement. 



3. PROBLEM-SQLVII^iG 

The student will be able to and mill continually 
participate in selecting and successfully carrying 
out environmental problem-solving activities in- 
volving the prevention and resolution of environ- 
mental problems and the alteration or creation of 
Q components to enhance the function and quality of 

ERJC the environment. 




This includes the foXlouiing skiXlsj 

a. Selecfeino and defining an issue or ptoblem. 

b. Inquiring to become informed about the problem 
through investigation. 

c« Determining alternative solutiuns to the 
problem. 

d. Evaluating the consequences of solutions and 
choosing a solution. 

e. Developing a plan of action. 

f . Implementing the plan of action. 

g. Evaluating the process and results. 



Each of the above three behavioral outcomes represent 
skills ujhich may be developed through the "process" 
learning experiences. 

In addition, since a person's behavior is influenced 
by houj he feels and what he knows, related affective 
(feelings) and cognitive (knoujledge) outcomes should 
also be identified. 
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KNOWLEDGE AND FEELING OUTCOMES 

It uias suggested in the previous paracjrapnr. that fael- 
inos and knouiledqo motivatw and Quide behavior. Accord- 
ing to popular thfcjory thase are tiDo curnponents of atti- 
tudes. An attitude is thought of as an inclination to 
be motiv/ated by, to oxperiencjo and to act touiard objouts. 
Objects may be either concrete, physical objects or 
abstract ideas. It is further theorized that the 
tendency to act towards an object is the third compcnent 
of an attitude and is produced by the other tuio - 
feeling and knoiuledqe. Attitudes in turn form v/alufc« 
mhich oroup to form a value system. Values are basic 
and enduring motivations to act toward or with respect 
to uihat an individual prizes. In this may they may 
thought of as clusters of action tendencies necessary 
for self-motivated behavior. Since action tendencins. 
are produced by knoiuledge and feelings, it folloujs that 
values and subsequent behavior may be developed by 
helping students acquire feelings and Unowledge. 

Knowledge in today'fc curriculum is thought of in terms 
of basic concepts. The conscious mental processes of 
interplay and development of values and attitudes and 
their components are called thinking. 



The development of attitudes, values and thinking 
skills can lead to the occurrence and guidance of ova 
behavior luhich in turn may reinforce these variables. 



See Figure 3 for a scnematic of this thoory. 




FiQurci 3: AttitudL^ - QtohaviQral Model 




ACTION 
TEWDCNCIES 




PEELINGS KNOWLEDGE 

o 
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Thr^ goal of environmentai uducation sugrjQsts that it 
aims to help individuals acquire an acologically oriented 
value system compostad of the follouiing tiuu values uiith 
thi^ir associated attitudes and identified cognitive 
Sind affsctive components. Again, it is stressed that 
it is the cognitive components (concepts) and affective 
components (feelings) that this guide focuses on for 
evaluation. The folloujing scheme irj presented as a 
ujay of shoiuing how they mere derived from the goal of 
environmental education. 



An ecologically oriented value system is composed of: 



1 , V/alue of Nature 

A value of nature consists of attitudes toward 
nature. Attitudes toward nature are composed of: 

a, . Affective Components 

These components are characterized by an 
aujareness, appreciation and concern for the 
existing a"hd future aspects of the natural 
environment. 



b. Cognitive Components 

These ccmppnonts are characterized by the 
fcllpwing ecological concepts: 

1 ) Natural Ecosystem - Structure and Function 

The natural environment of the Earth is 
essentially a closed and finite system _ 
composed of natural ecosystems having: 

a) Structure and Comppnents 

Structure is related to the diversity 
pf plants and animals, including 
producers, consumers, decomposers, 
and transformers luhich utilize matter 
- land, water, air - and energy. 

b) Function 

Energy flouis and matter cycles through 
plants and animals at varying rates. 
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2) .Mat ural t .'rosv8tnfn > Chgiracber j. st ies > Iri'^ 
bQrrolationshipS| onri Chanqos 

The characteristics, interrelationships 
and changes of the components relate to 
the functioning of natural ecosystems in 
a process tending ideally touiard stability. 

a) Characteristics of location, di\y(?rsity, 
quantity and quality of components are 
involved in the functioning of the 
natural environment* 

b) Interrelationships between components 
provide for use and cycling of matter 
and the use and flouj of the sun's 
energy. 

c) Changes occui' continually in both the 
structure and function of natural 
ecosystems. 



3) Natural Ecosystem Stability 

Stability is a measure of a healthy and 
lasting environment and. results from 
natural ecosystems possessing character- 
istic s , interrelationships and changes 
which reflect: 

a) Structure 

(1) A complex netuiork of diverse 
species with balanced populations. 

(2) Availability of matter. 

b) Function 

(1) Efficient utilization of energy. 

(2) Efficient cycling of matter. 



Ualue of the Role of Man as a Stew ard and Crsatov 
of His Environment 

A value of the role of man coneistc of attitudes 
toward the role of man as a steward and creator, 
attitudes toward cneself (self-concept) and at- 
titudes towards others (social concept). 
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Attitudes Touiard the l^ole oF Man 

1 ) AFFactiv/e Components 

These components aro characterizeti by a 
poaitiv/B Feeling that man should be both 
a steward and creator of a quality 
environment noiu and For the Future. 

2 ) Cognitive Components 

These components are characterized by the 
Following human ecosystem concepts: 

a) Human Environmental Dependency and 

Needs 



Man is the linking component between 
the natural environment upon which he 
is dependent and oF which he must be 
a steward and the man-made environ-- 
ment which he creates to help provide 
For physical, psychological, and 
social needs: (The Follcwing are 
needs which provide criteria For 
environmental evaluation,} 

(1) Human physical needs are pro- 
vided For by environmental 
components which Function and 
possess characteristics related 
to : 

(a) Convenience and eFFiciency 

(b) SaFety and health 

(c) Durability or lastingness 

(2) Human psvcholoQical needs are met 
by components which are pleasur- 
able to the senses. 

(3) Human social needs are met by 
components which assist people 
to live in harmony together, 
to interact, and to gain a 
measure oF individual and group 
recognition. 



Human Ecosystem - Structura and P'unction 

Han Qxer?.ises steuardship and provides 
for his nseds by working on the natural 
environment through an institutional 
system of man-to-man relationships and 
a technological system of man-to- 
environment relationships to produce 
and manage the folloiuing components 
of the man-made environment: 

(1) Production areas 

(2) Human settlement aroas 

(3) Open space areas 

(,4) • Transportation and circulation 
areas ... 

(5) Recreational areas 

(6) Community service and utility areas 



c) Associated Environmental Problems 

Environmental issues and problems 
are often associated ujith the siL'e, 
concentration, physical characteris- 
tics of the human population and 
result from the lack of effective 
individual citizen, institutional, 
and technological response to exist- 
ing and future effects of ecological 
and human- demands upon the environ- 
ment. 




Attitudes Touiard Oneself (self-concept) 

1 ) Affective Components 

These components are characterized by 
a feeling of individual luorth and 
potential* 

2) Coonitive Components 

These components are characterized by an 
understanding or knowledge of one's needs, 
abilities, limitations, and potential. 



Attitudes Tomard Others (social concept) 

1 ) Affactive Components 

These components are characterized by a 
sensitiv/ity to and concern for the needs 
□f others including future generations. 

2) Coqniti\/e Components 



These components are characterized by an 
understanding or knowledge of the needs 
of others including future generations. 



III. How can you determine the extent to 
which the outcomes have been achieved ? 



On the folloiuing pages tha cognitiv/e, affectiv/ii and skill 
outcomes previously idantif led have been re-ujrittf:n and 
d'3scribed as basic observable and muasui-abie behaviors. 
These behavioral statements or objectivas describe ujhat 
the student should do, to what extent and under ujhat 
cond Ition s to indicate that each outcome sought has been 
achieved. In addition, the desired skills, concepts and 
feelings are written to relate to each of the three 
environmental education experiences 

1) discovory-inquiry 

2) evaluation and problem identification, and 

3) problem-solving. 

Using the basic behavioral objectives for skills, con- 
cepts and feelings as a guide the teacher can develop 
courses, units, independent studies, presentations, field 
trips and any number of educational experiences to 
achieve the identified outcomen. In designing these 
learning experiences, tne teacher might first choose 
those skills, feelings and concepts he or she wishes to 
develop. Ton each of these a basic behavioral objective 
is suggested. Using these as a guide, the teacher may 
then write behavioral objectives which describe what the 
Gbudent will do while participating in the unit, presen- 
tation, field trip. etc. These are called process or 
learning activity objectives since they occur "^nile the 
students are in the process of being involved m the . 
learning experience. Actually, they describe what the 
teacher' should look for during class activities whicn 
indicates t\mt students are proijreosing satisfactorily. 

A second kind of behavioral objective can also be _ 
developed from each basic behavioral statement. This 
behavioral objective is used to guide the formal test- 
ing of Che skills, concept or feeling both before and 
after the learning experience. In this kind of evalua- 
tion students might be asked to take a pencil -and-papor 
test. Such a test is particularly suited for evaluating 
skills and knowledge. 




A third Uindi of buh^wiorai statement can be dQVoloped 
from the) basic behaviciol objective. This is one 
espacially related tcj evaluating ffeiolings. It is called 
an un oD.tru3i\/a evaluation technique becauso the student 
is not aware that ho is being tested. It is an advan- 
tage for the evaluator when determining the presence of 
certain feelings that the student is not biased by the 
knoujiedge that ho is being observed by the teache:". 

On the next feuj pages examples of these three evalua- 
tive techniques are given. These examples relate to 
behavioral objectives developed for a junior high 
school unit on the school environment (see Appendix B 
for description of the unit). Three unit behavioral 
objectives, i.e., learning activity, pencil-and-paper , 
and unobtrusive, in turn have been drawn from the basic 
behavioral objectives. These describe u/hat a student 
should do to indicate that ho possesses skills, concepts 
or feelings. 

It should be noted that each of the concepts and feelings 
identified in this booklet may be developed through any 
of the three learning experiences - discovery-inquiry, 
evaluation-problem identification, or problem-solving. 
Therefore, basic be^havioral objectives for each concept 
and feeling may be written which relate to the three 
activities. In this guide, hdiuevGr, only one basic 
objective related to one of the three activities has 
been written as an example. 



SKSLLS 



DISCOUERY - IMQUIRY SKILLS 

(Writtor. tc be developed through discouery - inquiry 
learning oxpeiiBnces) 



1. SKILL IN RECOGNIZIMG AND SCLECTHMG TOPICS TO IMVE5TIGATF. 



E3a3ic Behav/ioral Objectiv/s: The student u/ill more 
completely identify and select topics for study re- 
latPd to all the major components of the natural and 
man-made environment. 



Examplo ! Related Process or Learn ing Activity 

Behavioral Ob lective (uihac the student 
mill do during the learning experience) 



The student luill identify the major components and 
related topics of the total natural and man-made 
environment of the school site and select nne for 
study , _ 



Example ; Related Tormal Evaluation Behavioral 
Ob iec tive 



The student luill, while observing a series of 
slidf?s of a school site, complete a list of broad 
environmental topics and components which should be 
investigated to gain an understanding of the total 
natural and man-made environment. 



SFinipls Teat Item; 



Assume that you ujish to improve the environmont of your 
school site. First, you decide to leavn as much about 
the total surroundings of your school as you can. This 
will help you to discover improvement opportunities you 
can ujork on. 



vihat are the major natural things in our environment? 

As you vie'j the slide, check the list belouj care- 
fully to see if it includes all the ma. lor natural 
parts of our total environment. If you feel the 
list is complete, check the space at the top. If 
incomplete, add to the list. 



iMa ior Natural Parts 

The list beloui is complete _ 

Land (soils, rocks, minerals, etc.) 

Energy (sunlight) 

Plants 

Animals 



If list is incomplete, add here: 



2, SKILL IN CARRYING OUT AN IMVESTI GATI ON 



Oasic Beha v ioral Ob.iective ; The student u/ill 
cevelop more complete plans and drau/ upon an in- 
creasing number of different sources of relevant 
and accurate information in his investigatio/i of 
the components and characteristics of his total 
environment and man's role in meeting ecological 
and human needs. 
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Example ; Related Process or LearniriQ Activity 
Sehavioral Ob.iectiv/e 



The student mill plan the objectives and steps of 
his investigation and identify and utilize 
number of sources of information including first- 
hand study on-site. 



Example : Related Formal Evaluation Behavioral 
Ob iective 



The student mill, luhile observing a slide of a 
component of a school site select the most important 
kinds of information to gather and arrange a series 
of investigative steps in a logical order to carry 
out the gathering and compiling of information. 



Sample Test Items? 



You have been asked to gather information on the school 
site ujhich luill help identify improvements for the 
movement of people and vehicles. Included are facilities 
for uialkiuays, streets and drives and parking areas as 
shown in the slide. 



a. Listed beloiu are some of the different kinds of in. 
formation you should gather to help you in finding 
improvements which could be made for the movement 
of people and vehicles on the site. 

Check the five most important kinds of information 
you ^Srould* 



Who maintains the facilities? 

Houi long have the facilities been in existence? 
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What kinds of facilities exist? 



What is the condition of the facilities? 



Where are the facilities located? 



'/hat are the effects of the facilities on 
people and nature? 

Houj are the facilities maintained? 



What are the future needs for movement of 
people and vehicles on the site? 



Number tho steps beloui in the u;ay you would go about 
investigating the traffic and pedestrian facilities 
on the school site. 



Complete a detailed map of the site's trans- 
portation and circulation facilities upon 
uihich to show problem areas. 

Prepare a written report on your findings. 

Interview the school maintenance department^ 
personnel to determine how well the facilities 
are meeting needs and record areas where im- 
provements could be made. 

Study and observe' the facilities in operation 
to confirm problems and discover now areas of 
improvement. 

Take a walk around the site to find out, 
sketch and note the kinds, sizes and locations 
of existing facilities. 



SKILL in COMPILIMG INFORMATIOfM 



Basic Behavioral Objective ; The student will, with 
an increasing degree of skill, accuracy, and complete- 
ness compile and organize collected information in 
both written and graphic (maps, graphs, etc.) form. 
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CxampJ Q i Ralated Learning Activity Behavioral 
Ob.iGctive 

The student ujill completely and accurately compile 
inf oirnation . in both written and graphic form. 

Example : Related Formal Evaluation Behavioral 
Objective 



The student mill, while observing a series of slides 
of a school site, correct and complete a map of the 
site showing the location, shape, and relative size 
of major components. 



Sample Test Item; 



\ 



\ 



Here is a sketch map of your 
school. Locate your class- 
room with an X. Change any 
of the features which are 
not located properly if this 
is needed. Add and locate 
the school flagpole on the 
map. 



.^yiLjJATIQIM - PROBLEM IDCM TiriCATIUlM SKILLS 

(Written to be developed through evaluation-problem 
identification learning experiences) 
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4. SKILL IN DEVELOPIMa CU ALUATI\/E: CRITERIA 



Basic Behav/ioral Ob.lectiv/e : The student ujill in- 
crease in his ability to develop meaningful criteria 
based upon fundamental natural and human nesds and 
processes for the purpose of seeking meaning from 
collected data. 



F.xample : Related Learning Activ/itv Behav/ioral 
Ob.lsctive 



The student mill develop criteria based upon natural 
and human needs and processes fur the purpose of 
judging the degree to which selected natural and 
man-made components meet the identified needs. 



Example ; Related Formal Evaluatio n Behavioral 
□b jectivo 



The student will, while observing a slide shou/ing 
an unstable and more stable natural environments, 
select accurate definitions of natural ecosystem 
stability. 



Sample Test Itemsi 



A healthy and lasting natural environment is one which'. 
(Circle four statements which are more likely to describe 
a stable environment.) 

contains many different kinds of plants with 
balanced numbers 

contains only a few kinds of plants but each 
kind in large number 
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1) 
2) 
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3) has much mattear (plant nutrients) availabls 

4) has little matter (plant nutrients) becausu 
it has been used 

5) a small amount of the sun's energy is being 
used by plants and animals 

6) a large amount of sunlight is being used but 
it is not being recycled 

7) matter (nutrients) is bt.."''.ng recycled and re- 
used 



SKILL IN EVALUATING THE ENVIRONMENT AND IDEMTirVING 
OPPORTUNITIES FOR MAINTAINING AND IMPROVING THE 
ENVIRONMENT 



Basic Behav/ioral. Ob.jectiv/e i The student will 
ev/aluate data arjainst criteria and identify and 
define existing and potential env/ironmental issues 
and problems in increasing number and complexity. 



Example ; Related Learning Activ/ity Behav/ioral 
Ob.isc tive 



The student u;ill ev/aluate collected data against 
criteria and identify and define opportunities to 
help prev/ent env/ironmental abuses, correct exist- 
ing detrimental conditions and alter the enuiron- 
ment to enhance its function and quality. 
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Example ; Related Formal Elvaluation Sehawioral 
Ob isctiv/e 



The student ujill, while observing a series of slides 
shouiing sslected natural and man-made environmental 
features, indicate for each feature shoujn the most 
important need it doesn't meet by uiriting its 
number opposite the appropriate response. 



Sample Test Item; 



For each of the next five slides, answer the fglloujing 
questions. 



To the right is a list of needs uihich the environ- 
ment should meet. As you view each environmental 
feature or condition shown by a slide, select from 
the list at the right the most important need not 
' being met. Place the number of the need in the 
blank space after the letter of the slide. 



Need Which is NOT 
Oeino Met 



SLIDE A 



SLIDE B 



Weeds Which the Environment 
Should Meat , 

1, A variety of healthy 
trees and plants 

2, Matter (soil nutrients) 
available and not being 
lost 



SLIDE C ^ 3, 

SLIDE 0 

4. 

SLIDE E 



Man-made things are con- 
venient and efficient Lu 
use 

Man-made things are 
safe and healthy 

Parts of the environ- 
ment are pleasing - 
enjoyable to look at 
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PRDBLiCM - SOLUING SKILLS 

(Written to bo deweloped through problem-solving 
learning experiences) 



6. SKILL IM PRDBLEM-SOLVIMG 



Basic Behavioral Ob.1ectiv/e : The student ujill in- 
crease in his ability to select and define issues 
and problems and efficiently, completely and 
successfully think through and help carry out the 
environmental problem-solving processes with 
selected issues and problems: 

a* Investigate the issue or problem to become 
informed. 

b. Determine alternative solutions and their 
consequences. 

c* Evaluate the consequences of solutions and 
choose appropriate ones. 

d. Develop a plan of action. 

e. Implement the plan of action. 

f. Evaluate the process and resulti^. 

(Included in the above are skills related to critical 
thinking, change strategy and political efficacy.) 



Example : Related Learni n q Ac tivitv Behavioral 
Objective 



The student luill successfully participate in the 
process of selecting, planning, and carrying out 
ail n.ivi roiuucMtal problem-sol ving activity. 
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Example : Relateu Formal Evaluation Bshg^vloral 
Db. jectiv/G 



The student will, given a series of slides and 
descriptive information related to environnienhal 
problems: 

a* define central issues, 

b. correct, complete, and logically arrange a 
■ list of problem-solving .steps, 

c. identify most likely sources of information, 

d. select the best alternative solutions from 
several possibilities described, 

e. select the most logical rationale for the 
alternative solution chosen, 

f. choose a logical plan of action from several 
described, and 

g. choose the best evaluation procedure from 
several described* 



Sample Test Items: 



This is a marker along a nature trail which u/as 
built near a school to give both students and visitor 
an opportunity to walk around the sits and enjoy it 
as well as to learn about it. The marker locates 
and describes for the visitor a special area where 
certain kinds of wildlife may live. 



Imagine you are going to help a class build a nature 
trail on the school site as these students are doing. 
Below is a listing of some of the important things to 
be done. 



Number these in the order 'which you think they should 
be carried out numbering your first step as one (1;. 
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MakQ a map of the locations of different 
things found on the site. 

Study hoiii the trail is being used and u/hat 
people think about it so that if changes 
are needed they can be made. 

Inv/estigate the area uhich uiill be used for 
a nature trail, rind out, study, and 
describe uihat is there. 

' Choose the one best route to take after 
considering the problems luhich might occur 
with each one planned. 

Make a plan of hoiu the trail u/ill be built; 
uiho Uiill do u/hat, luhen to do it, what is 
needed for equipment, etc. 

Oraui several different routes the trail 
might take so the visitor will have an 
enjoyable and educational experience. 



Here is a stunted and diseased tree un the parking 
area and playground of a school. The tree is the 
only one nudi- the school, it provides shade, attracts 
uiildlifs, and the students have a great deal of fun 
playing on it. Some say the tree should be removed 
because it is obviously sick and dying, falling 
dead limbs could be a hazard - "a sick tree is a 
dangerous tree," it takes time to plow around it in 
winter, and it is in the way for needed parking 
during most of the year. Others say it is not 
dying and it's health can be restored by breaking 
away the tar from around its base so it can get more 
air and water, its dead limbs can be cut off, a new 
parking area should be found, and the tree should 
be left on the site. 



Check the statement below which you believe to be 
correct. 



The main issue here is finding a parking area. 



The main issue here is whether the tree is 
going to die or not. 



The main issue here is whether or not there 
should be a tree in the school yard. 



CONCEPTS 



(COGNITIUE DOMAIN) 



NATURAL EI\}\/IRQNMENT CONCEPTS (Natural Ecosystem) 



1. NATURAL ECOSYSTEM - STRUCTURE AND FUNCTION CONCEPT 

(This example is written to be developed through 
Discovery-Inquiry Learninq Experiences) 



Basic Behavioral Objective : The student ujill dtascribe 
and explain uiith increasing completeness and accuracy 
the components and ecological characteristic j of his 
total natural environment giving evidence of an under- 
standing of the following basic ecological concept: 

a. Natural Ecosyshem - Structure and Function 

The natural environmwnt oF the Earth is essen- 
tially a closed and finite system composed of 
natural ecosystems having: 

1 ) Structure and Components 

Structure is related to the dieversity of 
plants and animals, including producers, 
consumers, decomposers, and transformers 
luhich utilize matter-land, uiater, air and 
energy » - - - 

2 ) Function 

Energy floujs and matter cycles through 
plants and animals at varying rates. 



Example : Related Learning Activity Behavioral 



Ob.iective 



The student will gather and compile information in 
both written and graphic form which gives evidence 
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oF an undoratandinq of natural ecosystem structurs 
and function. 



Example ; Related rprmal Evaluation Behavioral 
Ob.lactive 



The student uiill, while observing a series of slides 
of environmental components, correctly designate 
descriptive statements as true or false giving 
evidence of an understanding of natural. ecosystem 
structure and function. 



Sample Test Items: 



F Soil is limited in amount on Earth and this is 
different from water which is unlimited in 
amount . 

F In nature the minerals in soil are picked up 
and used by plants. If nature is working 
properly they, will be re-used. 

F Without green plants like thesw on this school 
site, matter from land and the ensrgy from the 
sun cannot be used by animals. 



NATURAL ECOSYSTEM - CHARAC TE RISTICS. IMTERRELATIOM - 
5HIP5 AMD CHANGES CONCEPT 



(This example is Written to be Developed Through 
Discovery-Inquiry Learning Experiences) 



^ cow WMl»V£ 



Basic Behavioral Objective ; The student uiill des- 
cribe and explain with increasing completeness 
and accuracy the components and ecological charac- 
teristics of his total natural environment rjiving 
evidence of an understanding of the folloujing 
basic ecological concepts 



Natural Ecosystem - Characteristics, Inter- 
relationships, Chanoes 

The characteristics, interrelationships, and 
changes of components relate to the function- 
ing of natural ecosystems in a process tending 
ideally touiard stability: 

1) Characteristics of location, diversity, 
quantity and quality of components are in- 
volved in the functioning of the natural 
environment • 

2) Interrelationships bettueen components pro- 
vide for use and cycling of matter and the 
use and flow of the sun's energy* 

3) Changes occur continually in both the 
structure and function of natural ecosystems 



Cxample t Related Learning Activity Behavioral 
Ob.lective 



The student uiill gather and compile information in 
both turitten and graphic form which gives evidence 
of an understanding of natural ecosystem character* 
istics, interrelationships, and changes* 



Example : Related Formal Evaluation Ob.lective 



The student u;ill, luhila observing a series of slides 
of environmental components, correctly designate 
descriptive statements as true or false giving evi- 
dence of an understanding of natural ecosystem 
characteristics, interrelationships^ and changes* 
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Sample Test Items: 



F Kseping track of the kinds and inembers of 

animals on the situ will not help us find out 
about natural changes that may be occurring 
on the site. 



F All animals, including this frog, depend upon 
plants for food and energy. 

F The amount of soil is likely to change more- 
quickly here because of uiater rather than 
because of air, plants* or animals. 



NATURAL ECOSYSTEM - STABILITY CONCEPT 

(This Example is Written to be Developed _ Through 
Evaluation-Problem Identification Learning 
Experience's) 



Basic Behavioral Ob.iective ? Ihc student uiill develop 
evaluative criteria and identify and define an in- 
creasing number of existing and potential issues and 
problems of increasing complexity giving evidence of 
an increasing understanding of the following natural 
ecosystem concept: 



Natural Ecosystem Stability 

Stability is a measure of a healthy and lasting 
environment and results from natural ecosystems 
possessing characteristic s, i ntarrelationshipa , 
and changes, which reflect; 

• a. Structure 

1) a complex network of diverse species 
with balanced populations. 



2) availability of matter. 
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b* Function 

1) efficiont utilization of energy 

2) efficient cycling of master 



Example ; Related Leflrni.nq Activity Behavioral 
Objective 



The student luill develop evaluative criteria and 
identify and define existing and potential issues 
and problems which are based upon and give evidence 
of an understanding of the concept of natural eco- 
system stability* 



Example : Related Formal Evaluation Behavioral 
Ob .i ective 



The student tuill, luhile observing a series of slides 
shotuing a variety of natural ecosystem environmental 
conditions^ give evidence of an understanding of 
natural ecosystem stability by identifying features 
or conditions which meet or do not meet this need. 



Sample Test Item; 



A atable natural environment is one u»hich is healthy 
and lasi:ing - that is, it tends to resist changes luhich 
might be harmful to it. 

a. In the slide, which of the areas is* most stable? 
(Circle the number of your ci'ioico.) 

1) the area with trees 

2) the grassy lawn area 

3) the bare oround 
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b. Which is least stable? (Circle tha numbar of 
your choice,) 

1) the area with trees 

2) the orassy lawn area 

3) tha bare ground area 



MAN AfMD £l\iyiRONMCI\lT CONCEPTS (Human Ecosystem) 



1. HUMAN ECOSYSTEM - STRUCTURE AND FUNCTION CONCEPT 

(This Example is /ritten to be Developed Through 
Discovery-Inquiry Learning Experiences) 



Basic Qehavioral Ob.jgctive : The student u/ill 
describe and explain with increasing completeness 
and accuracy the pact, present, and future role 
of man as a steward and creator of his environment 
giving evidence of an understanding of the follow- 
ing basic human ecosystem concept? 



Human Ecosystem - Structure and Function 

Man experiences stewardship and provides for his 
needs by working on the natural environnent 
throu::h an institutional system of man-to-man 
relationships and a technological system of 
man-to-environment relationships to produce and 
manage the following components of the man- 
mads environment: 

1) Production areas 

2) Human settlement areas 

3) Open space areas 



4) Transportation and circulation areas 
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5) Recreational areas 

6} Community service and utility areas 



Example : Related Learning Activity Behavioral 
Objective 



The student mill cather and compile information 
in both uiritten and graphic form which gives 
evidence of an understanding of the structure and 
function of the human ecosystem. 



Example : Related Formal Evaluation Behavioral 
Ob.lective 



The student will, u/hile observing a series of 
slides of environmental components, correctly 
designate descriptive statements as true or false 
giving evidence of an understanding of human eco- 
system concepts. / 



Sample Test Item: 



F The! safe operation of a circulation area, such 
as the one shoiun here, requires only a good 
design using lasting materials. 
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2. HUMAN CNVIRONMCfMTAL DCPglV'DENCY AMD MEEDS CONCCPT 

(This Example is '.Jritten to be Developed Through 
Evaluation-Problem Identification Learning 
Experiencya) 



Basic Behavioral Qb.iective t The student ujill 
develop evaluative criteria and identify and define 
an increasing number of existing and potential 
environmental issues and problems of increasing, 
complexity giving evidence of an increasing under- 
standing of the folloujing concept* 

Man is the linking component between the natural 
environment upon which lie is dependent and 
of which he must be a steward and the man-made 
environment ujhich he creates to help provide 
for physical, psychological and social needs: 

a. Human physical needs are provided for by 
envirof^mental components which function and 
possess characteristics related to: 

1) convenience and efficiency 

2) safety and hoallh . 

3) durability or lastingness 

b. Human psychological needs are met by com- 
ponents which are pleasurable to the senses. 

c. Human social needs are met by components 
" Which assist people to live in harmony to- 
gether, to interact and to gain a measure of 
individual and group recognition. 



ERIC 



Example : Related Learning A c tivity Behavlora.1 
Ob iectivs 



The student will develop evaluative criteria and 
identify and define existing and potential issues 
and problems which are based upon and give evidence 
of an understanding of the concept of human envir- 
Y^. onmciital dependency and needs. 
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Example : Rolatsd Formal (-valuation Behav/ioral 
Ob.lective 



The student lulll, ujhile obser\/ing a series of slides 
of man-made environmental conditions, give evidence 
of an understanding of the concept of human environ- 
mental dependency and needs by correctly designating 
descriptive statements as true or false. 



oamnle Test Item; 



major human needs ujhich areas such as the 
pictured here must meet are: 

our mental needs for a pleasing 
environment, and 

our social needs to get along uiell with 
people 



ASSOCIAT£D ENVI ROMMENTAL PROBLEMS CONCEPT 

(This Example is Written to be Developed Through 
- Problem-Solving Learning Experiences) 



Basic Behavioral Ob.lective : Tfte student u/ill in- 
creasingly select existing and potential issues and 
problems and choose, plan and help carry out solu- 
tions to problems luhich reflect an understanding of 
the following concept; 

Environmental issues and problems are often . 
associatod with the sizes, concentration, 
physical characteristics and mental character- 
istics of the human population and result from 
the lack of effective individual citizen, 
institutional and technological response to 
existing and future effects of ecological and 
human demands upon the environment. 



r The 
one 



1) 

2) 
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Example ; Ralatod Laarninq Activity Behavioral 
Ob.iecti\/e 



The student mill select a problem and help in- 
vestigate and report on the causes and effects of 
the problem, determine alternative solutions, choose 
a solution, develop and carry out a plan of action 
and plan and implement an evaluation px'ocedure 
uihich give evidence of an understanding of concepts 
related to the role of man and the total onviromuHnt . 



Example t Related Formal Evaluation Behavioral 
Ob iective 



The student ujill, given a series of slides, select 
environmental problems and choose alternative 
solutions ujith appropriate rationalftR luhich demon- 
strate a knouiledge of basic concepts related to the 
role of man and the total environment. 



Sample Test Item; 



Here is an example of litter on the school site, '.^/hich 
of the steps belo-oi do you think best to use to help 
solve th- problem? (Circle the number of your choice.; 



1) Tell those responsible that the problem exists on 
the school site. 

2) Hold a school assembly and give a slide presenta- 
tion shoiuing the causes, effects, and solution to 
the problem follouied by a discussion of what each 
individual can do. 

3) Gather a .list of signatures on a petition to have the 
school adopt a laiu u/hich will require each person 
responsible for the problem caught to be fined or to 
clean up the area. 
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SELF - CONCEPT 



(This Example is Written to be Dev/eloped Through 
Discovery-Inquiry Learning Experiences) 



Basic Behavioral Objective s The student will demon- 
strate an increasing knoujlodge of his needs, abilities, 
limitations, and potential by indeperidently select- 
ing, efficiently and skillfully cai-rying out, and 
'juccessf ullv completing appropriate environmental 
investigations of an increasing complexity and 
challenge. 



Example s Related Learnino Activity Behavioral 
Ob.lective 



The student u/ill u/ork independently in selecting, 
efficiently and skillfully carrying out and success- 
fully completing investigations and luill select and 
successfully complete cnallonging optional assign- 
ments related to his selected topic for study. 



Example ; Related Formal Evaluation Behavioral 
Ob lective . 



The student will accurately indicate whether or not 
he has corroctly ansiuered selected test questions. 



Sample Test Item: 



Of the five true and false questions you answered, how 
many do you think you ansiuered correctly? 
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SOCIAL CONCEPT 

(This Example is Written to be Developed Through 
Evaluation - Problem Identification Learning 
Activities) 



Basic Oahavioral Objective : The student will domon- 
strate an increasing knowledge of the needs of others 
including future generations by the luay he ujorks 
ujith others, by developing and applying evaluative 
criteria uhich accurately reflect their needs and 
by identifying important issues and problems. 



Example : Related Learning Activity Behavioral 
Ob iective 



The student luill uiork harmoniously and successfully 
luith others and u/ill develop criteria uihich accurately 
and completely reflect a knoujledge of the needs of^ 
others including future generations and uiill identify 
issues and problems which reflect a knowledge of the 
needs of others. 



Example : Related Formal Evaluation Behavioral 
Ob iective 



The student u/ill indicate a concern for environmental 
issues and problems which demonstrates a knowledge of 
the environmental needs of others including future 
generations. 
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Samp Is Test. Item; 



For each problem uihich you haue identified indicate 
fiouj much you care or are concerned that the problem be 
solved by circling a number. Use the key belou^: 



I am: 

strongly unconcerned s 1 

unconcerned 2 

undecided s 3 

sure s 4 



strongly concerned 



FEELINGS 

(affectiue: domain) 



FEELINGS TOWARD NATURE! 

(This Example is Wi^ifctsn to be Developsnci Through 
0i3cov/ery-Inquii'y Learning Activities) 



Basic Behavioral Ob.iective : The student mill, through 
discussion, writing, reading, audio-Visual media, and 
Firsthand experiences create and utilize an increasing 
number of opportunities to explore past, present, and 
future aspects of his natural environment. 



Example ; Related Learning. Activity Behavioral Db.iectivtri 

The student uuill select and complete optional assign- 
ments related to his selected topic for study. 



Example : Related Formal Evaluation Behavioral Ob.iectlv ri 

The student will indicate a high degree of interest on 
•a Likert scale in learning about environmental components 



Sample Test Item; 



Circle the number of your choice to make the sentence 
complete. 



I am: 

strongly not not undecided strongly 

Interested interested neutral interested interested 

1 2 3 4 5 



in learning about the natural environment including land, 
water, air, plants, animals and energy. 
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ExaiTipIa : Related Unobtrusiv/K E\/aluation Bshavioral 
Ob.lectivg 

(The student is unaware that he is 
being evaluated) 



The student ujill indicate on an optional take-home 
questionnaire for a community organization an 
interest in investigating natural environmental 
components. 



Sample Test Item: 



Beloiu are listed a variety of topics related to the^ 
environment about luhich information is neoded. Indicate 
the extent of your interest in the topics by circling 
one of the numbers according to the key beloiu. 



strongly not interested 


= 1 


not interested 


s 2 


undecided/neutral 


= 3 


interested 


s 4 


strongly interested 


B 5 



a. Land - soils, rocks, 12 3 4 5 

minerals, surface 
f e.itures 



b. Etc. 
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F£t:LING'3 TCWARD THC ROLE OP MAN 

(This txamplo is a'rittBn to be Oev/oloped Through 
Problem-Solving Learning Activites) 



Basic Sohavioral Ob.iective ; The studont luill in- 
creasingly select existing and potential isouGS 
and problems and choose, plan, and help carry out 
solutions luhich plsce man in the role of steu/ard 
and creator of a quality environment. 



Example ; Related Learning Activity Behavioral 



The student ujill select an issue or problem and 
help choose and carry out solutions uihich relate to 
man's role as a steiuard and creator of a quality 
environment and mill select and complete optional 
assignments uihich reflect a positive feeling touiards 
the role of man as .a steu/ard and creator of a quality 
environment . 



example ; Related Formal Evaluation Behavioral 



The student will, given a series of slides, select 
environmental problems and choose alternative solu- 
tions with appropriate rationales uihich demonstrate 
a high value towards the role of man as a steward 
and creator of a quality Gnvironment . 



Objective 



Ob iective 
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SamnlQ T- ; Item; 



Follo'JJing are six slides of six environmental problems. 
After vie'ojing the problems and reading tho brief des- 
cription and the possible solutions to each one, select 
tho solution you best agree with by circling the number 
of your choice. 



Problem Fiv/e t Broken outfield fence on the school 
baseball field. The school only has enough money 
to repair the fence, not to replace it mhich vuill 
need to be done eventually* 



Solutions ; 

1. Students should repair the fence replacing 
broken boards ujith the money. This ujould 
require some of your time. 

2. Save the money until more is raised by the 
touun to remove the fence and build a better 
one. This ujouldn' t require any of your time. 
It would mean, however, that it ujould be some 
time before the fence is repaired. 

3. Students should conduct a campaign to raise 
money to have a new fence placed on the site.. 
This would require more of your tima. 

4. Do nothing with the fence - it isn't necessary 
for the game. 



Example ; Related Unobtrusive Evalua tion Behavioral 
Objective 



The student will, on a field trip introduced to him 
as a survey of the school site in preparation for 
a course, rof'rain from littering when given the 
opportunity and will pick up litter planted along 
the field trip route. 
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FEELINGS TOWARD ONESELF 



(This Example i5 '■\iritten to be "developed Through 
Problem-Soluing Learning Activities) 



Basic Behavioral Objective ? The student luill demon- 
stra"C8 an increasing belief in his own abilities by 
attempting to participate in an increasing number 
of environmental problem-solving activities, by 
working independently ujhere assistance from others 
is unnecessary and by continuing in cases luhere his 
self-image may be threatened. 



Example ; Related Laarnino Activity Behavioral 
Ob.iective 



The student will participate in problem-solving 
activities electing to luork independently luhere 
assistance from others is unnecessary and attemptinr, 
to continue in challenging situations selecting 
challenging optional assignments. 



Example : Related Formal Evaluation Behavioral 
Objective 



The student mill indicate on a Likert scale a high 
confidence in his ability to successfully partici- 
pate in environmental problem-solving activities. 
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S nno le Test Item? 



Frjlloujing are four slides of four env/ironmental problQms. 
FiiTSt, after vie'JJing the probierr.s and ioariing the brief 
doscripbion, ansiua^ the quGSt^xns. 

Secondly^ indicate by circling a number from one tn 
fiuQ houj much you foal you can help solve aaoh protlou.. 
Use the following key: 



I am: 

strongly not confident 
not confident 
undacided 
confident 

strongly confident 

that I can help and c^^ntribute 
problem* 



Example : Related Unobtrusive Ev/alua tion Behav/ioral 
Ob iectivB 



The student uiill indicate on an optional taks-homa 
questionnaire for a community c»rp jnization a atronQ 
belief in his ability to successfully participate in 
environmsntal problem-solving activities. 



Sample Test Item; 

Indicate by circling a number on the scale beloiu the ^ 
extent tc u/hich vou feel you could actually help contri- 
bute to the sulHtion of those problems you arc concerned 




s 1 

s 2 
s 3 
s 4 
= 5 

to solving the 
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I am: 

strongly not not strongly 
confident confident undecided confi dent confident 

1 2 3 4 5 

that I could actually help contribute to the solution nf 
environmental problems I am concerned about. 



FECLIMGS TOWARD OTHERS 

(This {:>:ampl8 is Written to be Developed Through 
::valuation - Problem Identification Learning 
Activities) 



Basic Behavioral Ob jective ; The student luili demon- 
strdtQ an increasing sensitivity and concern for the 
needn of others including future generations by the 
luay he luorks luith others and by reflecting their 
needs in the criteria and values he attiaches to the 
isfiues and problems he identifies and defines. 



Example ; Related Learning Activity Behavioral 
Ob lective 



The student will attempt to u/ork harmoniously u/ith 
others and develop criteria which relate to the 
needs of others including future generations. 



Example ; Related Formal Evaluation Behavioral 
Ob lective 

The student uiill arrange a series of problems in an 
order of concern luhich plaubS a high priority on 
maintenancp and improvement of the environment for 
the benefit of all people including future generations 
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Sample Test It> « 



Number the folloujing problems in the order of your con- 
Cf^rn ujith the highest numbar (5) representing your 
stro..gBst concern (houj much you care) that the problem 
should be corrected and the louiest number (l) your 
tueaksst concern. 



The oppn burning community dump with its prohlpiito 
of air pollution, pests, and unsightliness. 

The planting of floiuerd and shrubs to beautify 
your home tuday. 

The building of a pond to providi. water for 
recrsation uiithin short time. 

The planting of trees as a screen and luindbreak 
30 years into the future. 

The picking up of litter around your home to 
beautify it. 

The removal of sources of river pollution which 
will still take 10 years for the river 
to clean itself. 



E xample ; Ralated Unobtrusive Evalua tion Behavioral 
Ob lective 



The student will .ndicate on an optional take-home 
questionnaire for a community organization a hir,n 
concern for evaluating problems affecting the welfare 
of others including future generations. 
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Sample Test Item; 



Indicate the extent of your interest in the evaluation 
tasks lifted beloiu by circling one of the numbers (using 
the key as given in Question 1)« 



Carrying out studies near 
your oujn home for projects 
of ifnmediatQ benefit to 
your neighborhood 



b* Carrying out studies ujhich 12 3 4 
mill benefit the whole 
community 



Carrying out investigations 
to find areas luhich can be 
set aside and developed to 
benefit people, in the 
future. 



APPENDIX A 
EVALUATION CONSIDERATIONS 



EVALUATION CONSIDERATIONS 



The follouiing are major considerations guiding the 
design of evaluation techniques. 



1 , Applicability and Reproducibility 

The ultimate contribution of pvaluation technique? 
is, in a large measure, dependent upon applicability 
and reproducibility. Applicability refers to the_ 
usefulness of the evaluation techniques in measuring 
selected variables, i. e. , skills, concepts and 
feelings. 8y reproducibility is meant the ease ujith 
uihich teachers can repeat the evaluation procedures 
in their omn teaching situations. Researchers have 
long encouraged others to repeat their experiments 
and tests. In education this is essential if wide- 
spread use of procedures is to occur. To me>3t this 
criterion evaluation instruments, and techniques 
must be logical in development, easy to administer 
directly and subject to straight-f oriuard analyses. 



2. Types of Evaluation Techniques 

Three types of evaluation techniques are considered, 
in this booklet: the formal pencil-and-pe:.er 
instrument; unobtrusive measures; direct obst-vation 
of the student participating in the learniny process 



Formal Pencil^and-Paoer Evaluation 

First to be considered are the pencil-and-papei- 
tests ujhich are popular among researchers. These 
are predominantly of the questionnaire design. 

Among major considerations of traditional pencil- 
and-paper tests are the folioiLing: 



Probably a primary shortcoming is one which 
has been aptly called the "guinea pig effect" 
ujhich is the auiareness of being tested. This 
msiy cause the respondent to try to guess what 
the researcher is looking for and ansuior^ 
accordingly, or he may choose to answer in 
ways deliberately invalidating the test. 
Houjeuer, according to Webb, et al ., "The 
threat of subjects' awareness of being testedg 
is less an issue in educational research..." 



Lack of motivation may also occur with these 
kinds of tests. In this case thetest might 
be viewed by the respondents as having little 
relevance. The difference between conditions 
surrounding the testing situation and the 
"real world" could contribute to this feeling. 



A pencil-and-paper test may weir^h the instru- 
ment in favor of those with verbal, reading, 
and writing skills. Thus, it may differentiate 
according to capacity to use language and ability 
to communioate. For some tests these may be 
variables to measursi however. 



These kinds of tests may not be an appropriate 
version of the phenomenon, under consideration 
end, thus, contribute to respondent uncertainty 
and lack of familiarity with the problem. 



Concerning the area of attitudes and values, 
there are several considerations. For example, 
questionnaires intrude into the social setting 
and can create as well as measure attitudes. 
Still, according to Raths, Harmin, and Simon, 
pencil-and-paper tests which obtain what 
respondents say they value have been most used 
to measure values. - Action based on choices, 
according to them, should be a major criterion 
for a value. But, they concluded, "A pencil- 
end-paper instrument validated on behavior would, 
of course, be as-useful as it would be difficult 

to perfect " And so , perhsps, this explains 

the continued use of written attitude tests such 
as Thurstone's, Likert's, Guttman's and Osgood's. 
These are built upon two assumptions: (1; sub- 
jective attitudes can be measured quantita- 
tively and (2) each test item has the same 
meaning for everyone. 
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Concerning the Likert scale, Selltiz, et al, , 
referred to the relative ease in constructing 
it and uTote that "...pragmatically the scores 
... often provide the basis for a rough order- 
ing of people on the characteristic being 
measured." They also believe that "Tne fact that 
different patterns of response may lead to 
identical scores... is not necessarily aSeSerious 
a drawback as it may at first appear." iftlith 
this scale techniquie it is common to total the 
individual ratings of related objects or items 
to find a person's attitudn score.' Such scale 
techniques have also been reported by Robinson 
and Shaver tc measure values.^ Finally, tradi- 
tional attitude tests should be supported and 
augmented uiheiever possible luith other methods 
for no method is without bias. Again according 
to Webb, £t , "If a proposition can survive 
the onslaught of a series of imperfect measures, 
with all their irrelevant errors, confidence 
should be placed in it."° In the area of 
attitude and value measurement, therefore, it is 
urged that consideration be given to using un- 
obtrusive measures for data collection in 
particular. 



Unobtrusive Evaluation Techniques 

Unobtrusive measures are techniques which aim to 
avoid intrusion into the social setting and the 
chance that subject reactions will invalidate a 
test. These measures consist of contrived and 
simple observation of behavior during which the 
subject is unaware that he is being evaluated. As 
pointed out above, techniques of this kind are 
particularly useful when measuring in the affective 
domain. If a subject is aware of being tested, his 
feelings are likely to be affected, thereby short- 
circuiting the chance of getting a true measure of 
feeling, e.g., interest or concern. For this reason 
unobtrusive measures should be included in the 
evaluation design if possible. 



Process Evaluation 

A third technique to be included here is the direct 
observation of students involved in the learning 
processes. The important considerations here are 
to specify the kinds of behavior which will give 
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evidence that the loarner is likaly to have ac- 
quired desired feelings, concepts, and skills and 
to consciously look for their occurrence during 
the learning process. Such a technique is con- 
sistent ujith the generally accepted idea that 
evaluation should be an on-going process. 



Effects of Extraneous Learning Experiances 

If environmontal education is but an emphasis in 
the curriculum and is concerned with the total 
human ecosystem, it follows that it must be 
interdisciplinary. Like the ecologist who is 
needed because he brings a knouiledgo and per- 
spective to the relationships betuieen many 
specialized sciences and contributes to an under- 
standing of the whole, so does the strength of 
environmental education lie in its linking of all 
parts of the curriculum. It brings the knowledge 
and skills associated with many disciplines to bear 
on the task of helping individuals investigate the 
environment anS recognize and help resolve environ- 
mental' problems. Both the rapid increase in 
specializsu knowledge and the increase in social 
2nd environmental problems call for an approach 
specializing in breadth of understanding which 
environmental education brings to the curriculum. 
In view of the foregoing, then, all learning 
experiences in the curriculum ars justifiably with- 
in the scope of environmental education. However, 
since environmental education has adopted the 
specific goal of clarifying man's environmental 
relationships and helping him to achieve a quality 
environment - an ethical aim which has been repeatedly 
validated by widespread expressions of concern through 
out the Country - specific learning experiences 
associated with this aim may be identified and 
judgements made concerning degree of relatedness. 
The point to be made is that one cannot expect 
clear-cut, sharply differentiated learning effects 
attributable only to environmental education learn- 
ing experiences. The boundaries between environmental 
education and the disciplines is fuzzy at best. In 
evaluating these? effects probably the best that can 
be done is to emphasize the degree and probability 
of their relationships to the learning experiences. 

The problem this booklet deals with is to develop 
methods which will show that environmental education 
learning experiences can contribute to the education 
of youth. With a scope of effort as broad as 



environmental education's, this is admittodly diffi- 
cult to accomplish* Houiever, to ov/ercome this 
problem, a clear identification of two broad out- 
comes has been suggested: (1) value areas related 
to the ecological view or value realm and (2) 
thinking and behavioral skills necessary for not 
only value development (valuing) but for bringing 
values to bear on problem resolution. In dovelop- 
ing and validating an instrument, it is suggested 
that timing be a major way of factoring out 
extraneous learning experiences. A pretest is suggested 
given immediately before tuorking luith a class in- 
volved in the process phases of environmental 
education to gather base-line data and a post-test 
given immediately folloujing to provide assessment of 
learning experiences. 



Pretest - Post-test Contamination 

Pretest - post-test designs are useful for evalu- 
ating the effects attributable to exposing subjects 
to experimental variables. In education they pro- 
vide an opportunity to assess the worth of teaching 
methods and learning experiences. Houiever, the 
problem u/ith suuh designs is one of contamination, 
often railed testing sensitization. Briefly, this 
refers to the danger that the pretest may become 
in itself a change agent by influencing the subject's 
attitudes and affecting the measurement results of 
the post-test. The shift in measurement or artifact 
produced by the pretest may cloud the amount of 
change that might be attributed to the learning 
experiences prior to the post-test. This particularly 
affects the internal validity of the test or how 
luell it measures what it purports to mcssure as well 
as the external validity - how generalizable the 
results are. In view of the foregoing the following 
design considerations have been identified: 



a« A pencil-and-paper instrument should present a 
variety of problems and call for choices re- 
flecting V£ilue judgements and critical thinking 
skills. The value oriented nature of such a 
test may then contribute to the difficulty of 
the respondent to parceive correct answers and 
anticipate the intent of questions. Thus the 
problem of cn/itowliiation may be somewhat 



A studv may utilize a research design where 
a portion of a participating class receives 
the pretest, learning experiences, and all 
receive the post-test. Such a design is 
diagrammed beioui: 

S s subjects 

■ P s pretest and post-test 

L a learning experience 

Experimental S P L P 

Group S LP 

Control Group S P P • 

S P 



Of this design Kerlinger wrote that for the 
folloujing feasons it is "...a design with 
potent controls."? (1) comparisons can be 
effectively carried out, (2) randomization 
assures statistical equivalence, (3) history 
and maturation are controlled, (4) possible 
interaction effect due to possible pretest 
subject sensitization can be controlled, and 
(5) possible temporary contemporaneous effects 
can be controlled. ^ Campbell has also written 
that this design has become the new ideal for 
social scientists.' 



Care should be taken to avoid administration 
inconsistencis?'=! between the pretest and 
post-test. This refers to differences in 
instructions, time length, distractions, 
time of day, ate. 



In addition, consideration should be given to 
utilizing one or more unobtrusive measures 
designed to be used for pre-test and post- 
test evaluations. A variety of unobtrusive 
information source? may bo explored, including 
public address announcGmenla over the school 
intercom system, classroom bulletin board 
bulletins, handouts from community organizations, 
and the introduction of visible problems on the 
school grounds or in the community. The number 
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of students responding and nature of their 
responses may be correlated uiith the timing 
of environmental education learning experi- 
ences and other measuring techniques. 



Reliability and Validity 

Perhaps the above considerations may be best summed 
up in a brief discussion of reliability and validity 
including related design techniques. Reliability 
refers to the extent to luhich variations in 
evaluation scores is due to inconsistencies in 
measurement. It may be checked by comparing test 
scores ujith scores from other tests for consistency. 

Validity refers to the extent to uihich the techniques 
and instruments actually measure the variables being 
examined. Some considerations are: 



a. The research experimental-control design suggested 
earlier is* such that significant effects of 
extraneous variables may be detected using 
statistical analysis. This involves: (1) 
comparing the pretests of the experimental 
pre-post-test group luith the pretests of the 
control pre-post-test group to detent differ- 
ences at the beginning uP the experiment and 
(2) comparing the post-test scores of the 
combined experimental and control pre-post- 
test groups luith the combined experimental 
and control post-test groups to detect differ- 
ences attributable to the effects of the pre- 
test on the post-test or other intervening 
extraneous variables. 

Zimbardo and Ebbesen reported that this design, 
u/hich thfly identified as the Solomon four- 
group design, is one of several hiyhly sophis- 
ticated experimental designs u;hich minimize 
sources of invalidity. They indicated that the 
design removes all the follou/ing sources of 
Internal invalidity: (1) external artifacts, 
(2) subject changes, (3) testino sensitization, 
(4) problems vuith equipment, (5) subject 
selection biases, and (6) attrition. Concerning 
external sources of invalidity, they indicated 
removal of: (1) reactive measurements and (2) 
multiple treatment effects. Only a maybe was 
plvon for interaction of selection biases and 
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experimental variable and for reactive effects 
of experiment.'^ 



b. Contcant validity may ba assessed by having a 
panel independently rate each question in an 
inatrument according whether it is likely or 
unlikely to tost the variable towards which it 
is directed or whether it should receive an 
undecided vot«3. 

c. Predictive validi^-.y or pragmatic validity 
refers to the usefulness of the instrument 
as an indicator or predictor of some other 
behavior or characteristic. It may be pre- 
dicted that those who scort! high in possess- 
ing an ecological value system would be more 
apt to engage in activities involving acting 
on such a value system. As a check on pre- 
dictive validity, unobtrusive test measures 
may be designed. 



d. Construct validity refers to the degree the 
instrument reflects constructs or abstract 
characteristics which cannot be identified 
with some specific kind of behavior. This 
may be assessed to an uxtent by having a 
panel independently place each of the questions 
or test items in categories according to test 
variables with one undecided category. 
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T.)IO-WEEK JUNIOR HIGH SCHOOL ENVIRONMENTAL EDUCATION UNIT 

THE SCHOOL SITE ENVIRONMENT 
PILOT UNIT TESTED AT FREEPORT, MAINE 3UNI0R HIGH SCHOOL 1972 

One 80 Minute Period Pei Day 

Dov/Gloped by The Maine Enuironmsnta.l Education Project ana 
The Regional Environmental Educa-ion Program 
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MONDAY: 


UNIT PRETEST 


- Formal Pencil-and-Paper Test 






uiith slides 




UNOBTRUSIVE 


-. Citizen Questionnaire and 






School Site Survey 



TUESDAY: PHASE I: Discovery - Inquiry 

A. Introduction to the Unit 

1, The need for environmental quality 

2. Thfe5 roles of citizens 

B. Presentation with &iides 

1 ,. Natural & man-made components of 
the environment 

2. Natural and human ecosystem concepts 

C. Student development of chalkboard map of 
school site 

1. Map of shape and size of site 

"2. Identification of natural and man- 
made features - location, shape, 
size, amount, characteristics 



WEDNESDAY: A. 



Student discussion and listing of 
important information to gather about 
components 

1. Kind 

2. Location 

3. Size - Shape 

4. Amount' 

3, Characteristics 
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B. Dsmonstration of equipment and tech- 
niques for environmental investigation 

C. Student selection of topics to investi 
gate 

D. Guidelines for compiling and mapping 
information 



THURSDAY: Student field investigation of natural and 
man-made environmental components 



FRIDAY: A. Student compilation nf information, 

writing of reports, . dauelopment of maps 



PHASE II: Evaluation - Problem Identification 





6. 


Presentation ujith slides 

I • Criteria for evaluating tne naturai. 
environment 






2. Criteria for evaluating the man- 
made environment 


WEEK 2 






MOWDAY : 


A. 


Review of environmental evaluation 
concepts 




B. 


Introduction to environmental evaluation 
assignment sheets 




. C. 


Student field environmental evaluation of 
the school site 




D. 


Class discussion - identification of 
opportunities for environmental 
improvement 


TUESDAY: 


A. 


Introduction to kinds of environmental 
problems 




e. 


Student field identification and listing 
of problems for student involvement 



PHASE III: Problem Solving 

C. Introduction to the problem-solving 
process 
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I'iEDMESDAY; A. 


Student selection of problems to help 
resolve 




Student preparations for problem-solving 




1. 


Description of the problem (uihy a 
problem, etc.) 




2. 


Listing of alternative solutions 




3. 


Selection of best solution - reasonsi 
etc . 




4. 


Planning for action 




5. 


Listing of tools, equipment and 
supplies needed 



THURSDAY: A. Student field problem-so3 ving activities 
6. Revieu; of projects 
C. Review of unit phases 



fRIDAY; UNIT POST-TEST (same as pretest) 



APPENDIX C 
RESULTS of an EVALUATION 
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nCSULTS GF AN EUALUATION 



During April and May of 1972, a study mas conducted 
utilizing the methods and techniques outlined in this 
handbook. Approximately seventy-five (75) students mere 
involved representing grades six through eight in the 
Freeport, Maine, Junior High School. The students had 
elected to take a tujo-week course in environmental 
education meeting eighty minutes per day, five days per 
week. The students ujsre divided into three classes of 
approximately tiuenty-five each and scheduled according 
to school group divisions for three two-ujeek classes 
covering a time span of six meeks. 

Using the basic behavioral objectives presented in this, 
booklet as a guide, a tujo-u/eek unit was developed focus- 
ing on the environment of the school site. Unit 
behavioral objectives and learning activities u/ere 
planned luhich mould involve the students in classroom 
and firsthand investigations, evaluation-problem identi- 
fication and problem solving. These three kinds of 
learning experiencejs represented the process of envir- 
onmental education or independent variable. The unit 
behavioral objectives in addition provided guidelines 
for observations of the students luhile engaged in the 
process. 

Folloujing the development of the teaching unit, behavioral 
objectives luere written for the formal pencil-and-paper 
test. These mere also dramn from the basic behavioral 
objectives. Using the formal evaluation behavioral 
objectives as a guide, test items uiere then devised for 
the pencil-and-paper instrument. Since all behavioral 
objectives folloiued Mager's suggestions that they state 
what the students would be expected to do as well as the 
extent and under what conditions, the development of 
test items from the objectives mas facilitated. During 
this part of the design process, slides mere selected^ 
to accompany the questions. Several hundred mere reviemed. 
The slides served tmo purposes: (l) for some questions 
the slides provided a visual imags about mhich studsiits 
were asked to react and (2) for other questions the slides 
served merely as stimuli for the students concerning the 
topic of the question. 

Following the development of the first draft of the 
instrument it mas pretested with tmenty-f ive students 
participating in the first tmo-u/eok unit. Also during 
the tmo-meek time period the unit mas refined. 
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Upcn completion of tha pretest of the formal instru- 
ment's first draft, the test mas ev/aluated and revised 
to increase its validity, sensitivity, and time 
appropriateness. 

Prior to the administration of the final version of the 
instrument, the names of students participating in the 
experimental group luere procured. This group luas the 
second class of twenty-five students receiving the unit 
during the middle two u/eeks of the six-ujeek time span. 
Each student in the experimental group mas then assigned 
a number from one to tuienty-five. Using a list of 
random numbers, thirteen students luere randomly selected 
to receiv.3 the Tormal pretest. All were to receive the 
formal post-test. 

At the ssam^^ time, the names of students luho uiere to 
recsive the unit during the last tmo uie£iks ujsre procured. 
These students became the control group during the middle 
tiuo-ujGGk period. As with the experimental group, thirteen 
students luere randomly selected to receive the formal 
pretest. This group uias to receive the pretest at the 
same time as the experimental group. All students of the 
control group were to receive the formal post-test. 

All pretests were administered during the first class 
session of the unit. The post-tests were administered 
during the last session with the exception of the control 
group. For this group the poot-test was administered 
following a waekend three days later during their first 
class session. This was convenient in that no special 
scheduling was required. 

Following the administration of the formal test instru- 
ment, data were tabulated for pre and post-test results. 

Both descriptive and inductive statistical analyses were 
used. The inductive statistical analysis consisted of 
a series of five t-tests run on the nine sub-tests of 
the instrument. These tests were two-tailed and run at 
the ,05 ALPHA level. The tests sought to answer the 
following research questions: 



1. Were experimental and control groups equal at the 
beginning of th.9 two-week experiment on the nine 
areas of the instrument? 



2. After two weeks in the program, did the Experimental 
Pre-Post-test Group score higher on the post-test 
than on the pretest in any of the nine areas? 
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3, After two 'aiseks in the program, was the gain made 
by the Experimental Pre-Post-t est Group greater 
than the gain made by the Control Pre-Post-test 
Group in any of the nine areas? 



4, After two ujceks in the program, mere the post-test 
results of the combined experimental groups (Pre- 
Post-test Experimental Group and Post-test Experi- 
mental Group) greater than the post-test results of 
the combined control groups (Pre-Post-tesf Control 
Group and Post-test Control Group) in any of the 
nine areas? 



5. Did taking a pretest affect results on a post-test 
taken two weeks later in any of the nine areas? 

Figure 1 is a diagram of the relationship of the question 
to the research design. 

Ono set of results is of particular interest. Within 
the variable Ability to Act on an Ecological V/alue 
System are three sub-variables. The first " ♦•Hf^ae, 
Discovery - Inquiry, shoiuod nn descriptive changa uu«,-w ' 
pre and post-tests of the Experimental Group. The 
second. Evaluation - Problem Identification, revealed a 
7.5 mean percent increase while the third, Problem 
Solving, showed a 10.9 mean percent increase. An inter- 
pretation of this might be based on the fact that the 
first sub-variable is related strongly to traditional 
methods of education whereas the latter two represent 
areas to which students are not normally exposed. 
Therefore, one might expect greater learning to occur 
with respect to them. See Figure 2. 



Figure 1. nalaliunsshipsf. of rcisaaruh quoistions 

to research d&sicjn 
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